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TECHNICAL NOTE NO. 82.

NOTES CH THE CONSTRUCTION AND TESTING OF IZOD2LA13PLANIX

by

Walter S, Diehl.
-,

aerofoil or fuselage is standardized, but in the endeavor to

secure & nor.-turb-ulentair flow and great refinement in force

measuremer.ts: t-hegeneral requirements for constru~tion asd
.
tests of’m.odelairplanes or seaplanss ha-;ebeen neglected.

The average”ai~lane ~odel is constructed to scale from Ceneral

~[~t~ d~ta~l dep~~di~g on ~~e sIcillof the ~iod~l

resuit t’hecost of a model is ‘reryhigh, 1.s

the test data is frequently unreliable.

The

Norton’s

Tunnelslf

No. 74).

paper on ‘~TheConstruction of Models for Tests in !?in:

(lTationalAdvisory Goinmittee for Aeronautics’ Report

uodel can L?d should

reliable test data.

shozm that the construction of m-airplane

be simplified in order to obtain the most



1

sce.lereprod.r.ctions.Any

production mwt be ia the

st~uts, uizes, fittings,

appreciable variation from scale rs--

rewaining parts of the model, i.e.,

control ‘horns, =adia.tors~ en=tir-es

.
anc the vavious attachments found e.xpcsedto the wind la spec.ie.~

.

airplau-es,

O&iously the nings, tail surfaces, fuselage and landing

gear must be rigidly held in W-E Fropez zelation, one to anothez,,

preferably with rleanafor ninor adjustments. These requtzement6

are easily net in vodels of infernally-braceci monoplanes, I?ut

. tt.eyusually cause tzouble in models of qultiplanes, Farticd=.’-

. :y y~.~rlsr.attez,~t is Dade to pl’oviflean exact &Ca~5 Ze3rdUC-

ticn of the interplane bracing in accordance ‘.71VQthe po@lar

conception of model requirements. Although model struts ar.d

~ittings are very minute and diffioult t~ make, their use v~ol~l.t

‘~s justified if a xodel so constructed Gas

::lt~+cr~dj~stments a-ridif it in test fairly

scale airplar.e.

rigid and capable o:

represented the full .



Ir_tezplam Bracing.

scale sir-it,say 21:thick at a velocity of lQO f.p.s., has the

follo7ir~g characteristics:

VL = 16,7

Dc = 0.04-2

till be.

.

VL= 16*~ =~.~~
2&x2

Dc = (?. 180 “
#

Coris3quent@: the resistance o-fa model strut is about four

The swle effect on wires and cables is about one–half of

the scc-lse:fect on struts.

known, “but it is reasonable

order as that for the wires.

The scale e~fect on fittings is u%

to assume that it is of the same

It therefore appears ut3ele~S tO
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eW.YIOYan exact reprodu-ction of the interpla~-ebracing on m@de~~~ .._

Thts fact has been.recognized in the construction of cGrtain

models, j-n~hich, according to tbe test-reports, the omission OS

interplar:ewiring was supposed to allow for the sc=le effect on

the ~~r?~.ts,This ass~tion is ha~dly justified in general use

althougk it r~y give a fair approximation in those cases having

a cezt~.in-degree of baiance b,etween the struts ar~dwires. Even -
* “T

with this simplification there still remain the requirements” 0$

.
rigidity and ninor adjustment ~hich are alvays difficult to ~eet

As -theresult of

Yard win~ tm.nels an~

it has “Gesn concluded

●

investigatims made at the Washington ?~avy

extending over a period of three years>

that the best results are cbtained by

omitting all of the struts, wires> and fittings, as such> and

holding the modsl together with the fewest possible number of .
I

mall cylindrical brass struts consistent wit-hrigidity and ad-
.-

~ustment. These stm~ts are usually fiited’in symmetrical pairs

6 +thou% re:erence to the locatior.of struts on the full scale

airplane. It is found that three pairs are sufficient foz the

average ‘oiplane-uodel. +djustinent is obtained by fitting the

Stir’d”L-sV?ith P..;+.and L.H. threads into corresponding bushings

in the lo~sr and upper wing. The dianetez of the wire used de:

Fends upon the size of the moael and varies from 0.03011 to 0.M3Cjj

*he average being approximately l/16fr.’
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Iests have shown that tt.elift of these wires

and that their dmg is substantially congtant over

mrgs of flying ansl=s. A very close approximation to the true

vihere

model scale drag of the airplane may therefore be obtained by

correcting the obse=ed model d~’agfor t’hediffereno~ betiween

the d=ag o: the cyl~.ndxical struts and the scaled dOWn Ve.hle Of

tk.ecalculated &?ag for the full scale intexp.lanebracing> i.e.
,

gl =D-PW -PC
●

!
12t is the corzected model drag,

D the observed model drag,

Em the drag of the cylindrical struts

used on the model, and Dc the calculated uodel equivalnet on the

full scale inter--lanebracir~ drag, assuming that it vazies as

.(VL)2. Since this ass~tion is al;ays made in coi~vertiagthe

ucdel test data to full scale ‘values, t-hepreceding operation is,
,

in e:fect, the equivalent of a scale correction fox the inter-

t plane bracing.

Correction may also be m-e to pitching noments if desired,

It is recommenced that in “each case the moment”of (% -D?,.)

abo~t tke G.g. be coi~paredwith the total inoqent

weigh the necessity of this correction. In most

neglected.

in order to

cases it may be
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The construction cf the model :m.ybe further si-mpli.f’ied ._’

‘rithoutaffecting the acc-dracy 0S tunetest results. For i.nstanr%

tlxecontrol cables, and in most cases “the cont~ol horns, should

‘t~ecnitt.edar.fltkeir resistance included in the correction 1)~.

%diaiora kve approximately one-half of t“~eresistance ~f

a flat plate of ~q~a~ fnonta~ area, Free air radiators nay

tt.erefcrebs approximated by a flat plate whose linear dimer.sicns

‘re 7@c of tkose cf the radiator. IrIcase there are objects in

the mke d ths ~adiator it i“sdesirable to use a piece cf.

‘:Lic~t.asa resistance coefficient equal -tto radiator core.

radiators should 25 H,de according to the method described
.

K.A.C.A. FteFortNo. 74.

shields, wing skids, tail skids, shock absorbers, etc. These

. Tarts ha-revery little effect op.the total resistance and it has

been fo-md that the extra labor requi.~ed to put in the detail is
●

not justified.

FiS~re 3 represents tti.eappearance of a model i~hi~h embed- t

result3. The ~st of construction is reduced approximately 5&u

cor,paredwit!!an exact scale r.odsl,
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